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Experimental 

Crystal data 

C24H22N2O4S3 
M r = 498.61 
Triclinic, PI 
a = 8.3322 (2) A 
b = 12.0630 (3) A 
c = 23.5756 (6) A 
a = 84.615 (1)° 
P = 87.022 (1)° 



y = 85.482 (1)° 

V = 2349.46 (10) A 3 

Z = 4 

Mo Ka radiation 
/x = 0.35 mm -1 
T = 298 K 

0.44 x 0.38 x 0.28 mm 



Key indicators: single-crystal X-ray study; T = 298 K; mean ct(C-C) = 0.003 A; 
R factor = 0.039; wR factor = 0.104; data-to-parameter ratio = 14.2. 

There are two independent molecules in the asymmetric unit 
of the title compound, C24H22N2O4S3. In each, the sulfona- 
mide N atoms reveal nearly a trigonal-planar geometry with 
two S atoms of the 0=S=0 groups and one C atom of the 
thiazole ring; the angles around the N atoms are between 
117.00 (13) and 123.86 (9)°. The methylphenylsulfonyl groups 
are in and conformations, forming dihedral angles of 78.00 (7)/ 
72.53 (5) and 77.09 (6)/71.50 (7)° with the trigonal S-N-S 
planes in the two molecules. The thiazole groups are rotated 
around the C— N bonds and are almost perpendicular to the 
S-N-S plane [dihedral angles of 78.00 (7)/72.53 (5) and 
77.09 (6)/71.50 (7)°]. In the crystal, pairs of C-H- ■ O inter- 
actions, with the O atoms of the sulfonamide groups as 
acceptors, link each of the independent molecules into 
inversion dimers. 

Related literature 

For bioactive sulfonamide compounds, see: Annadurai et al. 
(2012); Farag et al. (2012); Xiao-Long et al. (2009). 



Data collection 

Bruker APEXII CCD area-detector 8539 independent reflections 

diffractometer 6755 reflections with / > 2a(l) 

18770 measured reflections R inl = 0.035 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 2 restraints 

wR(F 2 ) = 0.104 H-atom parameters constrained 

5 = 0.98 Ap max = 0.23 e A~ 3 

8539 reflections Ap min = -0.28 e A~ 3 

602 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D--A 


D-H-A 


C29-H29B- ■ 03' 


0.96 


2.54 


3.148 (3) 


122 


C50-H50C- ■ 05" 


0.96 


2.47 


3.397 (3) 


162 


Symmetry codes: (i) — x 


+ 1.-V + 2, - 


-z + 1; (ii) -x + 1, 


-y + 2, -z. 





Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL2013 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Bran- 
denburg, 2006); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 
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4-Methyl-N-(4-methylphenylsulfonyl)-N-[4-(4-methylphenyl)-1,3-thiazol-2- 
yl] benzenesulfonamide 

Ruben M. Carballo, Simon Hernandez-Ortega, Nayely Padilla-Montaiio, Reyna Reyes-Martinez 
and Gumersindo Miron-Lopez 

1. Comment 

Sulfonamide thiazoles are structural units frequently found as parts of skeletons of bioactive compounds including 
antimicrobials agents (Annadurai et ah, 2012), anticonvulsant agents (Farag et ah, 2012) or inhibitors of Nek2/Hecl 
(Xiao-Long et ah, 2009). Due to the importance of thiazole derivatives, we synthesized (I) _/V-[4-(p-tolyl)thiazol-2-yl]-4- 
methyl-Af-(4- methylphenylsulfonyl)benzenesulfonamide, and discuss the geometry of the molecule and its conformation. 
The compound was obtained by the reaction of 4-p-tolyl-thiazol-2-ylamine in an excess of 4-methyl-benzene- 
sulfonilchloride. 

The title compound I crystallized with two independent molecules (A and B) in the asymmetric unit (Fig. 1). The 
geometries around the N13 and N42 atoms are almost trigonal planar with bonding angles ranging from 117.00° to 
123.86°. The sulfonamide nitrogen atoms are bonded to a carbon atom of the thiazole ring and two sulfur atoms of the 
0=S=0 groups, the distances of the C — N bonds are of 1.426 (2) A for both molecules, and the N — S bonds are between 
1.6902 (16) and 1.7040 (17) A. The thiazole rings are rotated around C — N bond foming the dihedral angles of 85.57 (5)° 
and 89.28 (5)° with the planes 02S — N — S02, in molecule A and B, respectively. The methylphenylsulfonyl groups keep 
anti-conformations forming a dihedral angles of 78.00 (7)°, 72.53 (5)° and 77.09 (6)°, 71.50 (7)° with the trigonal plane S 
— N — S, in the molecules A and B, respectively. The sulfur atoms of the sulfonamide groups are in a distorted tetrahedral 
geometry with angles varying from 103.43 (8) to 121.39 (1)°, and S=0 bonds from 1.4175 (15) to 1.42358 (14) A. The 
thiazole and /?-tolyl groups in the molecule B exhibit a coplanar arrangement, while in the molecule A these moieties 
form an angle of 17.20 (7)° between these planes. Each independent molecule form a dimer arrangement by C — H---0 
interactions (Table 1, Fig. 2). The crystal packing in the title compound is stabilized by the C — H— CHS intermolecular 
interactions. 

2. Experimental 

A mixture of 4-/?-tolyl-thiazol-2-ylamine (200 mg, 1.05 mmol), 4-methyl-benzenesulfonyl chloride (600 mg, 3.15 mmol), 
triethyl-amine (0.293 mL, 2.1 mmol) and dimethyl-pyridin-4-yl-amine (12.8 mg, 0.105 mmol) in dichloromethane (0.1 
M, 11 mL) was stirred in a 50 mL round bottom flask at room temperature for 12 h, and the reaction was monitored by 
TLC. Then, the reaction solution was quenched by addition of water with stirring and extracted with dichloromethane. 
The organic layers were dried over magnesium sulfate, and the solvent was removed under reduced pressure. The residue 
was crystallized from acetone to yield single crystals of the title compound (314 mg, 0.63 mmol, 60%). 
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3. Refinement 

H atoms were included in calculated position (C — H = 0.93 A for aromatic H, and C — H = 0.96 A for methyl H), and 
refined using a riding model U iso (H) = 1.2 U eq of the carrier atoms. In the refinement 10 reflections were considered as 
disagreeable and were omitted. 

Computing details 

Data collection: APEX2 (Broker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Broker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL2013 
(Sheldrick, 2008); molecular graphics: ORTEP-3for Windows (Farrogia, 2012) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 



Molecule A 




Molecule B 
Figure 1 

The asymmetric unit of the title compound (I). All non-hydrogen atoms are shown as ellipsoids with probability level of 
40%. Hydrogen atoms are omitted. 

. c 




Figure 2 

Hydrogen bonds in the crystal packing of the title compound, shown by dashed lines. 
4-Methyl-iV-(4-methylphenylsulfonyl)-iV-[4-(4-methylphenyl)-1,3-thiazol-2-yl]benzenesulfonamide 



Crystal data 

C24H22N2O4S3 
M r = 498.6 1_ 
Triclinic, PI 
a = 8.3322 (2) A 
b= 12.0630(3) A 
c = 23.5756 (6) A 



a = 84.615(1)° 
,0=87.022(1)° 
y = 85.482 (1)° 
V= 2349.46 (10) A 3 
Z = 4 

P(000) = 1040 
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D x = 1.410 MgirT 3 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 7195 reflections 
6= 2.3-25.3° 

Data collection 

Bruker APEXII CCD area-detector 

diffractometer 
Detector resolution: 0.83 pixels mm" 1 
m scans 

18770 measured reflections 
8539 independent reflections 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F > 2c7( J F 2 )] = 0.039 
wR(F 2 ) = 0.l04 
5=0.98 
8539 reflections 
602 parameters 
2 restraints 



ju = 0.35 mm 1 
r=298K 
Prism, colourless 
0.44 x 0.38 x 0.28 mm 



6755 reflections with/> 2a(T) 
R int = 0.035 

^max 25.4 , $niin 1.7 

h = —10 — »10 
£ = -14_>14 

/= -28^28 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= l/[a 2 (F 2 ) + (0.061 3P) 2 ] 
(A/ffU = 0.002 
Ap max = 0.23 e A" 3 
Ap^ = -0.28 e A~ 3 

Extinction correction: SHELXL2013 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.0092 (7) 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- */U 


SI 


0.21107 (6) 


0.86099 (4) 


0.70159(2) 


0.04992 (16) 


C2 


0.3027 (2) 


0.73811 (15) 


0.68033 (8) 


0.0403 (4) 


N3 


0.38103 (19) 


0.67554(13) 


0.71866 (7) 


0.0418 (4) 


C4 


0.3706 (2) 


0.72444 (16) 


0.76934 (8) 


0.0411 (5) 


C5 


0.2846 (2) 


0.82565 (16) 


0.76730 (9) 


0.0473 (5) 


H5 


0.2683 


0.8695 


0.7978 


0.057* 


C6 


0.4503 (2) 


0.66461 (16) 


0.81880 (8) 


0.0424 (5) 


C7 


0.4960 (3) 


0.55130 (18) 


0.81897 (9) 


0.0555 (6) 


H7 


0.4752 


0.5137 


0.7878 


0.067* 


C8 


0.5717(3) 


0.49367 (18) 


0.86461 (9) 


0.0585 (6) 


H8 


0.6000 


0.4177 


0.8638 


0.070* 


C9 


0.6060 (3) 


0.54611 (19) 


0.91126 (9) 


0.0532 (5) 


C10 


0.5589 (3) 


0.65886 (18) 


0.91154 (9) 


0.0607 (6) 


H10 


0.5792 


0.6959 


0.9430 


0.073* 


Cll 


0.4825 (3) 


0.71747(17) 


0.86615 (9) 


0.0546 (6) 


Hll 


0.4524 


0.7931 


0.8674 


0.066* 


C12 


0.6947 (3) 


0.4832 (2) 


0.96038 (10) 


0.0776 (8) 


H12A 


0.7016 


0.5316 


0.9901 


0.116* 
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A AA 1 A / 1 1 A 

0.0010 (13) 


A AAT7 ( 1 0\ 

0.00/ / (lz) 


/"* ACi 

C49 


A (\H £ A i 1 £\ 

U.U /o4 (lo) 


A A/1 1 (11) 

0.0436 (lz) 


A ACCO /I /l\ 

0.0:05 (14) 


A AAT1 /I 1 \ 

—0.00/3 (11) 


A AAT) /1 0\ 

— O.OOzz (lz) 


A A A'} A / 1 1 \ 

—0.0030 (11) 




U.U /4o (1 /) 


A 1 1 A S1\ 

0. 1 14 (Zj 


o.o4y / (i j) 


A AAA^ (\ £\ 

—0.000 j (16) 


A AA1 1 /n\ 
0.0013 (13) 


A AA 1 A /1 ^\ 
0.0010 (13) 




A AC/1 1 /"2\ 

U.U541 (3) 


O.OjIo (3) 


A A^O/1 S1\ 

0.0jz4 (3) 


— O.OOjO (z) 


A A1 11 f1\ 

—0.0133 (3) 


O.OOOj (Z) 


U 1 


A A/I /0\ 

U.U4oo (s) 


A A/1 /c: A so\ 
0.0460 (8) 


0.05 /j (lz) 


A AAT3 /'7\ 

0.0033 (/) 


A AAO A SQ\ 

—0.0084 (5) 


0.00:>6 (5) 


Do 


a aa/;a /1 o\ 
U.U96U (12) 


A A/1 A£ ZO\ 

0.0406 (o) 


A ACO 1 /A\ 

O.OjzI {y) 


A A 1 TO 

—0.01 /Z (5) 


A not/: /o\ 
— 0.0Z36 (s) 


A AAA1 /'T* 

—0.0001 (/) 




A A /I C A / 1 1 \ 

U.U4z>9 (11) 


A f\1 TO /1 A^ 

0.03zo (10) 


A A/1 /c:o n i\ 

0.046z (11) 


A AAC1 /AA 

—0.00^3 [y) 


A AAAC /A\ 

— O.OOyj (y) 


A AA1 A ((\\ 

—0.0034 (V) 


COJ 


A AAOl /"1 /l\ 

u.Uoyj (14) 


A A/1 17 /1 1\ 

0.041 / (lz) 


A A/1 "JO /I 0\ 

0.043V (lz) 


A A AO Q /"1 1 ^\ 

O.OOzo (11) 


A A A 1 1 /1 1 \ 

— U.OOlz (11) 


A AAO A (W (\\ 

— 0.00z4 (10) 


C54 


0.0622 (14) 


0.0393 (11) 


0.0555 (14) 


0.0046 (10) 


-0.0086 (11) 


-0.0016(10) 


C55 


0.0506 (12) 


0.0477 (12) 


0.0455 (12) 


-0.0141 (10) 


-0.0114(10) 


-0.0005 (10) 


C56 


0.0582 (13) 


0.0598 (14) 


0.0459 (12) 


-0.0090(11) 


0.0022 (10) 


-0.0063 (11) 


C57 


0.0492 (12) 


0.0433 (12) 


0.0553 (13) 


-0.0007 (10) 


-0.0015 (10) 


-0.0086(10) 


C58 


0.0751 (16) 


0.0686 (15) 


0.0541 (14) 


-0.0109(13) 


-0.0175 (12) 


0.0095 (12) 



Geometric parameters (A, °) 


SI— C5 


1.700 (2) 


S30— C34 


1.6998 (19) 


SI— C2 


1.7182(19) 


S30— C31 


1.7107(19) 


C2— N3 


1.292 (2) 


C31— N32 


1.295 (2) 


C2— N13 


1.426 (2) 


C31— N42 


1.426 (2) 


N3— C4 


1.377 (2) 


N32— C33 


1.387 (2) 


C4— C5 


1.364 (3) 


C33— C34 


1.355 (3) 


C4— C6 


1.473 (3) 


C33— C35 


1.471 (2) 


C5— H5 


0.9300 


C34— H34 


0.9300 


C6— Cll 


1.384 (3) 


C35— C36 


1.377 (3) 


C6— C7 


1.389 (3) 


C35— C40 


1.381 (3) 


C7— C8 


1.378 (3) 


C36— C37 


1.382 (3) 


C7— H7 


0.9300 


C36— H36 


0.9300 


C8— C9 


1.372 (3) 


C37— C38 


1.377 (3) 


C8— H8 


0.9300 


C37— H37 


0.9300 


C9— C10 


1.386 (3) 


C38— C39 


1.371 (3) 


C9— C12 


1.516(3) 


C38— C41 


1.515 (3) 


C10— Cll 


1.381 (3) 


C39— C40 


1.380 (3) 


C10— H10 


0.9300 


C39— H39 


0.9300 


Cll— Hll 


0.9300 


C40— H40 


0.9300 


C12— H12A 


0.9600 


C41— H41A 


0.9600 


C12— H12B 


0.9600 


C41— H41B 


0.9600 


C12— H12C 


0.9600 


C41— H41C 


0.9600 


N13— S14 


1.6902 (16) 


N42— S51 


1.6985 (17) 


N13— S22 


1.6951 (16) 


N42— S43 


1.7040(17) 


S14— 01 


1.4190(14) 


S43— 05 


1.4191 (15) 


SI 4— 02 


1.4232(14) 


S43— 06 


1.4235 (14) 


S14— C15 


1.7526 (19) 


S43— C44 


1.752 (2) 


CI 5— C20 


1.384 (3) 


C44 C49 


1.380 (3) 


C15— C16 


1.386 (3) 


C44 C45 


1.386 (3) 


C16— C17 


1.373 (3) 


C45— C46 


1.374 (3) 


C16— H16 


0.9300 


C45— H45 


0.9300 


C17— C18 


1.379 (3) 


C46— C47 


1.375 (3) 


C17— H17 


0.9300 


C46— H46 


0.9300 
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C18— C19 
CI 8— C21 
CI 9— C20 
C19— H19 
C20— H20 
C21— H21A 
C21— H21B 
C21— H21C 
S22— 04 
S22— 03 
S22— C23 
C23— C24 
C23— C28 
C24— C25 
C24— H24 
C25— C26 
C25— H25 
C26— C27 
C26— C29 
C27— C28 
C27— H27 
C28— H28 
C29— H29A 
C29— H29B 
C29— H29C 



1.384 (3) 
1.507 (3) 

1.382 (3) 
0.9300 
0.9300 
0.9600 
0.9600 
0.9600 
1.4146(16) 
1.4219(15) 
1.7505 (19) 
1.378 (3) 

1.383 (3) 
1.372 (3) 
0.9300 
1.3842 (17) 
0.9300 
1.3831 (17) 
1.502 (3) 
1.382 (3) 
0.9300 
0.9300 
0.9600 
0.9600 
0.9600 



C47— C48 
C47— C50 
C48— C49 
C48— H48 
C49— H49 
C50— H50A 
C50— H50B 
C50— H50C 
S51— 08 
S51— 07 
S51— C52 
C52— C57 
C52— C53 
C53— C54 
C53— H53 
C54— C55 
C54— H54 
C55— C56 
C55— C58 
C56— C57 
C56— H56 
C57— H57 
C58— H58A 
C58— H58B 
C58— H58C 



1.379 (3) 
1.516(3) 
1.375 (3) 
0.9300 
0.9300 
0.9600 
0.9600 
0.9600 
1.4175 (15) 
1.4233 (15) 
1.7605 (19) 

1.375 (3) 
1.384 (3) 

1.380 (3) 
0.9300 
1.380 (3) 
0.9300 
1.383 (3) 
1.497 (3) 

1.376 (3) 
0.9300 
0.9300 
0.9600 
0.9600 
0.9600 



C5— SI— C2 
N3— C2— N13 
N3— C2— SI 
N13 — C2 — SI 
C2— N3— C4 
C5— C4— N3 
C5— C4— C6 
N3— C4— C6 
C4— C5— SI 
C4— C5— H5 
SI— C5— H5 
Cll— C6— C7 
Cll— C6— C4 
C7— C6— C4 
C8— C7— C6 
C8— C7— H7 
C6— C7— H7 
C9— C8— C7 
C9— C8— H8 
C7— C8— H8 
C8— C9— CIO 
C8— C9— C12 
CIO— C9— C12 



88.51 (9) 

122.53 (17) 

115.95(14) 

121.50(14) 

110.23 (16) 

114.31 (17) 

127.27 (18) 

118.42(16) 

110.99(15) 

124.5 

124.5 

117.75 (18) 

122.21 (18) 

120.04 (17) 

121.09(19) 

119.5 

119.5 

121.3 (2) 

119.3 

119.3 

117.7(2) 

121.1 (2) 

121.2 (2) 



C34— S30— C31 
N32— C31— N42 
N32— C31— S30 
N42— C31— S30 
C31— N32— C33 
C34— C33— N32 
C34— C33— C35 
N32— C33— C35 
C33— C34— S30 
C33— C34— H34 
S30— C34— H34 
C36— C35— C40 
C36— C35— C33 
C40— C35— C33 
C35— C36— C37 
C35— C36— H36 
C37— C36— H36 
C38— C37— C36 
C38— C37— H37 
C36— C37— H37 
C39— C38— C37 
C39— C38— C41 
C37— C38— C41 



88.39 (9) 

122.52 (17) 

116.37(14) 

121.10(14) 

109.64(16) 

114.17(16) 

127.37 (17) 

118.45 (17) 

111.43 (14) 

124.3 

124.3 

117.44(18) 
121.25 (17) 
121.31 (18) 
121.1 (2) 
119.5 
119.5 
121.7 (2) 
119.2 
119.2 
116.9(2) 
121.0 (2) 
122.0 (2) 
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p i -i p i s\ p r\ 

Cll — CIO — C9 


121.5 (2) 


pi 1 -1 pi 1 f\ TT1 A 

Cll — CIO — HIO 


119.3 


f • (\ p 1 l\ TT1 A 

C9 — CIO — HIO 


1 1 A O 

119.3 


P 1 A ni 1 P f 

CIO — Cll — Co 


1 z' ZO\ 

120.0 (2) 


pi a ni i TT 1 1 

CIO — Cll — Hll 


119.7 


p s" p 11 T T 1 1 

Co — Cll — Hll 


119.7 


P 1 \ PIO TT1 T » 

C 9 — C 1 2 — H 1 2 A 


1 AA C 

109.5 


c • i\ tti in 

C9 — C 1 2 — H 1 2B 


1 AA C 

109.5 


T T 1 1 a riin TTI O D 

H 1 2 A — C 1 2 — H 1 2b 


109.5 


p i\ nil tti T/n 

C9 — C 1 2 — H 1 2C 


1 AA C 

109.5 


tti 1 A /"< 1 O TT1 ir 1 

H12A — C12 — H12C 


1 An c 

109.5 


tti on pn tti 

H12B — C12 — H12C 


1 AA C 

109.5 


P O | i o 1 A 

C2 — JN 13 — M4 


i tj -rn / 1 i s 
11 /. /9 (13) 


p o XT 1 O nil 

C2 — N13 — S22 


i i n C A / 1 O \ 

117.50 (13) 


C 1 /I \ri i 0 O O 

S14 — N13 — S22 


1 o o o /■ /a\ 

123.86 (9) 


p, i c 1 A /~\0 

Ol — SI 4 — 02 


1 OA A 1 /0\ 

120.91 (8) 


Ol — M4 — JN 1 3 


1 A/1 /OS 

104.42 (5) 


02 — M4 — JN13 


1 AC zT 1 /OS 

105.03 (8) 


/- \ i 0 1 /I P -1 c 

Ol — S14 — C15 


1 AO C C / A \ 

108.55 (9) 


p*,o ciA rn c 

02 — M4 — C15 


1 AA O O /A\ 

109.88 (9) 


XT 11 C1 d pi; 

N13 — S14 — C15 


1 A/: 1 A /OS 

106.39 (8) 


C20 — C15 — C16 


1 O A A 1 / 1 0\ 

120.91 (18) 


p 1 c O 1 /I 

C20 — C 1 5 — M4 


1 1 o AO /I f\ 

118.98 (15) 


p 1 /_ PIC C1 /I 

C16 — C15 — S14 


1 OA AO / 1 C\ 

120.08 (15) 


C17 — C16 — C15 


1 1 O A1 / 1 AS 

118.92 (19) 


P 1 *7 P 1 £ TT1 /" 

C17 — C16 — H16 


120.5 


P 1 C P 1 /" TT1 /" 

C15 — Clo — Hl6 


120.5 


p 1 / p 1 ^7 PIO 

Clo — C17 — C18 


121.72 (19) 


CIO — CI / — HI / 


1 1 A 1 

119.1 


P 1 O P 1 T TT1 1 

C18 — C17 — H17 


119.1 


P 1 T P 1 O P 1 A 

C17 — C18 — C19 


118.33 (18) 


ph pio ni 

C17 — CI 8 — C21 


ni /i /o\ 

121.4 (2) 


pin PIO P0 1 

C19 — Clo — C21 


1 OA O ZO\ 

120.3 (2) 


PI A p -i A p 1 o 

C20 — C 1 9 — C 1 8 


1 O 1 A /ON 

121.4 (2) 


P 1 A P 1 A T T 1 A 

C20 — C19 — HI 9 


119.3 


PIO P1A TT1A 

C18 — C19 — Hl9 


1 1 A O 

119.3 


P 1 A PO A P 1 C 

C19 — C20 — C15 


1 1 O /~ "7 / 1 A \ 

118.67 (19) 


P1 A POA TT1A 

C 1 9 — C20 — H20 


120.7 


P1 C p 1 pi TTTA 

C 1 5 — C20 — H20 


120.7 


PIO p 1 1 ttti * 

C18 — C21 — H21A 


1 AA C 

109.5 


1 o ni Till T) 

C18 — C21 — H21B 


1 AA C 

109.5 


H21A — C21 — H21B 


1 AA C 

109.5 


1 o 1 tto 1 / 1 

C18 — C21 — H21C 


1 A A C 

109.5 


H21A — C21 — H21C 


1 AA C 

109.5 


H21B— C21— H21C 


109.5 


04— S22— 03 


121.39(10) 


04— S22— N13 


107.88 (9) 


03— S22— N13 


103.99 (9) 


04— S22— C23 


109.14(9) 



PTO pin p /I r\ 

C38 — C39 — C40 


1 TO A /">S 

122. U (2) 


POO P")A TTOA 

C38 — C39 — H39 


119.0 


P A A P")A TTOA 

C40 — C39 — H39 


1 1 A A 

119.0 


POA P /I A POC 

C39 — C40 — C35 


1 OA A ZO\ 

120.9 (2) 


POA p /I A TT/1A 

C39 — C40 — H40 


1 1 A / 

119.6 


PIC P /I A TT/IA 

C35 — C40 — H40 


119.6 


POO p A 1 TT /I 1 A 

C38 — C41 — H41A 


1 AA C 

109.5 


PTO p A 1 TT/11FJ 

C3 8 — C4 1 — H4 1 B 


1 AA C 

109.5 


TTI i* p A 1 T T 1 1 D 

H4 1 A — C4 1 — H4 1 B 


1 aa c 
109.5 


PTO p /] 1 TT/11/^ 

C3 8 — C4 1 — H4 1 C 


1 AA C 

109.5 


J J A A A P /I 1 T T yl 1 /"^ 

H4 1 A — C4 1 — H4 1 C 


1 A A C 

109.5 


TT/1 1 T) p /l 1 TT/1 1 /"( 

H4 1 B — C4 1 — H4 1 C 


1 AA C 

109.5 


PO 1 XT /l O C C 1 

C3 1 — JN42 — S5 1 


118.0/ (13) 


p^i XT A O C /I O 

C3 1 — JN42 — S43 


11/: A A /1 o\ 

116.99 (13) 


S51 — N42 — S43 


1 O O T1 / r\ \ 

122.11 (9) 


U5 — S43 — Oo 


1 OA HH /n\ 

120.77 (9) 


U5 — ^43 — JN42 


1A1 A^i /OS 

103.42 (8) 


f~\C C /I O \T /I O 

Oo — S43 — N42 


1 AC A A /AS 

105.94 (9) 


Pi C Ci /I O P /l ^ 

05 — S43 — C44 


1 AA AA /1 A \ 

109.09 (10) 


/ "\ / c /I o A A 

06 — S43 — C44 


1 AA CA /A\ 

109.59 (9) 


XT/1 ^ fill yl yl 

N42 — S43 — C44 


1 f\H A /I /AS 

107.04 (9) 


p <A P/1/1 P/IC 

C49 — C44 — C45 


1 1 A O ZO\ 

119.8 (2) 


P /I A P A A C /I O 

C49 — C44 — S43 


1 1 A 7A / 1 T\ 

119.79 (17) 


p /I c A A 0/1'} 

C45 — C44 — S43 


1 OA OA / 1 H\ 

120.39 (17) 


/"M/^ i~MC /""M/l 

C46 — C45 — C44 


1 1 A £. /">S 

119.6 (2) 


P A f P /I C T T A C 

C46 — C45 — H45 


120.2 


P /I A P /I C TT/lf 

C44 — C45 — H45 


120.2 


C ' A r p a /z AH 

C45 — C46 — C47 


121.6 (2) 


pic r^At^ UA£ 

C45 — C46 — H46 


inn 
1 19.2 


P /I "7 P /I /" TT/1 

C47 — C46 — H46 


119.2 


P A f~ P /I 1 P /I O 

C46 — C47 — C48 


1 1 *7 A /ON 

117.9 (2) 


p J / p /I -7 PCA 

C46 — C47 — C50 


1 O 1 1 /o\ 

121.1 (2) 


p J o p /I -7 PCA 

C48 — C47 — C50 


1 O 1 A ZO\ 

121.0 (2) 


P A A P /I O P /I T 

C49 — C48 — C47 


1 O 1 A /O \ 

121.9 (2) 


P /I A P /I O T T A O 

C49 — C48 — H48 


119.1 


f • A 1 P /I O TT/IO 

C47 — C48 — H48 


1 1 A 1 

119.1 


P A () P/1A P/1/1 

C4 8 — C49 — C44 


1 1 A O ZO\ 

119.2 (2) 


P /I O P /I A TT/IA 

C48 — C49 — H49 


120.4 


P /I A P /I A TT/IA 

C44 — C49 — H49 


120.4 


C47 — C50 — H50A 


1 AA C 

109.5 


p /I -T PCA TTCAT") 

C47 — C5 0 — H5 0B 


1 AA C 

109.5 


TTCA A PCA TTCAD 

H50A — C50 — H50B 


1 AA C 

109.5 


p a *7 PCA TTCAP 

C47 — C50 — H50C 


1 AA C 

109.5 


H50A — CjO — H50C 


1 AA C 
109.3 


H50B— C50— H50C 


109.5 


08— S5 1—07 


121.16(10) 


08— S51— N42 


105.89 (9) 


07— S51— N42 


105.46 (8) 


08— S51— C52 


108.98 (9) 
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03— S22— C23 
N13— S22— C23 
C24— C23— C28 
C24— C23— S22 
C28— C23— S22 
C25— C24— C23 
C25— C24— H24 
C23— C24— H24 
C24— C25— C26 
C24— C25— H25 
C26— C25— H25 
C27— C26— C25 
C27— C26— C29 
C25— C26— C29 
C28— C27— C26 
C28— C27— H27 
C26— C27— H27 
C27— C28— C23 
C27— C28— H28 
C23— C28— H28 
C26— C29— H29A 
C26— C29— H29B 
H29A— C29— H29B 
C26— C29— H29C 
H29A— C29— H29C 
H29B— C29— H29C 



108.52 (10) 
104.60 (8) 
120.01 (19) 
120.34(16) 
119.63 (16) 
120.1 (2) 
120.0 
120.0 

121.3 (2) 
119.4 
119.4 
117.8(2) 

121.4 (2) 
120.8 (2) 
121.8 (2) 
119.1 
119.1 
119.0(2) 
120.5 
120.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 



07— S51— C52 
N42— S51— C52 
C57— C52— C53 
C57— C52— S51 
C53— C52— S51 
C54— C53— C52 
C54— C53— H53 
C52— C53— H53 
C55— C54— C53 
C55— C54— H54 
C53— C54— H54 
C54— C55— C56 
C54— C55— C58 
C56— C55— C58 
C57— C56— C55 
C57— C56— H56 
C55— C56— H56 
C52— C57— C56 
C52— C57— H57 
C56— C57— H57 
C55— C58— H58A 
C55— C58— H58B 
H58A— C58— H58B 
C55— C58— H58C 
H58A— C58— H58C 
H58B— C58— H58C 



108.32 (10) 
106.01 (8) 
120.39 (19) 
119.64(15) 
119.86(16) 

119.0 (2) 
120.5 
120.5 
121.7(2) 
119.2 
119.2 

117.89(19) 
121.0(2) 

121.1 (2) 
121.6(2) 
119.2 
119.2 

119.44(19) 

120.3 

120.3 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 



C5— SI— C2— N3 
C5— SI— C2— N13 
N13— C2— N3— C4 
SI— C2— N3— C4 
C2— N3— C4— C5 
C2— N3— C4— C6 
N3— C4— C5— SI 
C6— C4— C5— SI 
C2— SI— C5— C4 
C5— C4— C6— Cll 
N3— C4— C6— Cll 
C5— C4— C6— C7 
N3— C4— C6— C7 
Cll— C6— C7— C8 
C4— C6— C7— C8 
C6— C7— C8— C9 
C7— C8— C9— CIO 
C7— C8— C9— C12 
C8— C9— CIO— Cll 
CI 2— C9— CIO— Cll 
C9— CIO— Cll— C6 
C7— C6— Cll— CIO 



0.20 (16) 
-178.73 (16) 
179.31 (17) 
0.4 (2) 
-1.0(2) 
178.96 (17) 
1.1(2) 

-178.80 (16) 
-0.73 (16) 
-17.2 (3) 
162.9 (2) 
162.9 (2) 
-17.0(3) 
-0.3 (3) 
179.6 (2) 
-0.7 (4) 
1.4 (3) 
-177.7(2) 
-1.1 (4) 
178.0 (2) 
0.2 (4) 
0.6 (3) 



C34 

C3 

N42- 

S30- 

C31- 

C31- 

N32- 

ess- 
es 1- 
C34- 
N32 
C34- 
N32 
C40- 
C33 
C35 
C36- 
C36- 
C37- 
C41 
C38- 
C36 



S30— C31— N32 
S30— C31— N42 
-C31— N32— C33 
C31— N32— C33 
-N32— C33— C34 
-N32— C33— C35 
-C33— C34— S30 
-C33— C34— S30 
-S30— C34— C33 
-C33— C35— C36 
-C33— C35— C36 
-C33— C35— C40 
-C33— C35— C40 
-C35— C36— C37 
-C35— C36— C37 
-C36— C37— C38 
-C37— C38— C39 
-C37— C38— C41 
-C38— C39— C40 
-C38— C39— C40 
-C39— C40— C35 
-C35— C40— C39 



0.38 (16) 
179.08 (17) 
-178.92 (17) 
-0.2 (2) 
-0.1 (2) 
-179.46 (16) 
0.4 (2) 
179.67 (15) 
-0.41 (16) 
-179.7(2) 
-0.4 (3) 
0.2 (3) 
179.45 (19) 
-0.6 (3) 

179.3 (2) 
1.3(4) 
-1.2(4) 

178.4 (2) 
0.3 (4) 
-179.2 (2) 
0.4 (4) 
-0.3 (3) 
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C4— C6— Cll— CIO 
N3— C2— N13— S14 
SI— C2— N13— S14 
N3— C2— N13— S22 
SI— C2— N13— S22 
C2— N13— SI 4— 01 
S22— N13— SI 4— 01 
C2— N13— SI 4— 02 
S22— N13— SI 4— 02 
C2— N13— SI 4— CI 5 
S22— N13— SI 4— C15 

01— S14— C15— C20 

02— SI 4— CI 5— C20 
N13— SI 4— CI 5— C20 

01— S14— C15— C16 

02— S14— CI 5— C16 
N13— S14— C15— C16 
C20— CI 5— CI 6— C17 
S14— CI 5— CI 6— C17 
C15— C16— C17— C18 
C16— C17— C18— C19 
CI 6— CI 7— CI 8— C21 
CI 7— CI 8— CI 9— C20 
C21— CI 8— CI 9— C20 
CI 8— CI 9— C20— C15 
CI 6— CI 5— C20— C19 
S14— CI 5— C20— C19 
C2— N13— S22— 04 
SI 4— N13— S22— 04 
C2— N13— S22— 03 
S14— N13— S22— 03 
C2— N13— S22— C23 
SI 4— N13— S22— C23 
04— S22— C23— C24 

03— S22— C23— C24 
N13— S22— C23— C24 

04— S22— C23— C28 
03— S22— C23— C28 
N13— S22— C23— C28 
C28— C23— C24— C25 
S22— C23— C24— C25 
C23— C24— C25— C26 
C24— C25— C26— C27 
C24— C25— C26— C29 
C25— C26— C27— C28 
C29— C26— C27— C28 
C26— C27— C28— C23 
C24— C23— C28— C27 
S22— C23— C28— C27 



-179.4 (2) 
81.0(2) 
-100.19(16) 
-88.9 (2) 
89.99 (16) 
33.22 (15) 
-157.66 (10) 
161.73 (13) 
-29.15 (13) 
-81.50(15) 
87.62 (12) 
-29.21 (19) 
-163.45 (16) 
82.66 (18) 
148.83 (16) 
14.6 (2) 
-99.30(17) 
0.3 (3) 
-177.72 (15) 
-0.9 (3) 
0.8 (3) 
-179.1 (2) 
-0.1 (3) 
179.8 (2) 
-0.4(3) 
0.3 (3) 
178.36(16) 
139.80(14) 
-29.35 (13) 
9.68 (16) 
-159.47 (11) 
-104.10(15) 
86.76 (12) 
18.53 (19) 
152.78 (16) 
-96.69 (17) 
-163.06 (17) 
-28.81 (19) 
81.72 (18) 
-0.1(3) 
178.32 (16) 
-1.5 (3) 
2.2 (3) 
-177.18 (19) 
-1.3 (3) 
178.0 (2) 
-0.2 (3) 
0.9 (3) 
-177.50(16) 



C33— C35— C40— C39 
N32— C31— N42— S51 
S30— C31— N42— S51 
N32— C31— N42— S43 
S30— C31— N42— S43 
C31— N42— S43— 05 
S51— N42— S43— 05 
C31— N42— S43— 06 
S51— N42— S43— 06 
C31— N42— S43— C44 
S51— N42— S43— C44 

05— S43— C44— C49 

06— S43— C44— C49 
N42— S43— C44— C49 

05— S43— C44— C45 

06— S43— C44— C45 
N42— S43— C44— C45 
C49— C44— C45— C46 
S43— C44— C45— C46 
C44— C45— C46— C47 
C45— C46— C47— C48 
C45— C46— C47— C50 
C46— C47— C48— C49 
C50— C47— C48— C49 
C47— C48— C49— C44 
C45— C44— C49— C48 
S43— C44— C49— C48 
C31— N42— S51— 08 
S43— N42— S51— 08 
C31— N42— S51— 07 
S43— N42— S51— 07 
C31— N42— S51— C52 
S43— N42— S51— C52 
08— S51— C52— C57 

07— S51— C52— C57 
N42— S51— C52— C57 

08— S51— C52— C53 
07— S51— C52— C53 
N42— S51— C52— C53 
C57— C52— C53— C54 
S51— C52— C53— C54 
C52— C53— C54— C55 
C53— C54— C55— C56 
C53— C54— C55— C58 
C54— C55— C56— C57 
C58— C55— C56— C57 
C53— C52— C57— C56 
S51— C52— C57— C56 
C55— C56— C57— C52 



179.84(19) 
-81.3 (2) 
100.11 (16) 
82.2 (2) 
-96.38 (16) 
26.11 (16) 
-171.21 (10) 
154.07 (14) 
-43.24 (13) 
-89.03 (15) 
73.65 (13) 
-31.6(2) 
-165.88 (17) 
79.7 (2) 
147.44 (19) 
13.2 (2) 
-101.3 (2) 
-0.6 (4) 
-179.7 (2) 
-0.6 (4) 
1.3 (4) 
-178.0(2) 
-0.8 (4) 
178.5 (2) 
-0.4 (4) 
1.1 (4) 

-179.84 (18) 
139.98 (14) 
-22.53 (13) 
10.41 (16) 
-152.09 (11) 
-104.33 (15) 
93.16(12) 
-145.10(16) 
-11.44(19) 
101.34(17) 
31.22(19) 
164.87 (16) 
-82.35 (17) 
0.0 (3) 
-176.25 (16) 
0.1 (3) 
0.1 (3) 
179.68 (19) 
-0.4 (3) 
-179.97 (19) 
-0.3 (3) 
175.97 (15) 
0.5 (3) 
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Hydrogen-bond geometry (A, ") 



D—n-A 




D — H 


H-A 


D-A 


D—n-A 


C29— H295- 


•03' 


0.96 


2.54 


3.148 (3) 


122 


C50— H50C- 


•05 u 


0.96 


2.47 


3.397 (3) 


162 



Symmetry codes: (i) -x+l, -y+2, -z+1; (ii) -x+l, -y+2, -z. 
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